INTRODUCTION
Knowledge of the oestrous cycle in the mouse dates from the original study of Allen (1922) . His system, which will be used in this paper, divided the cycle into five stages, as follows. (Pearse, 1960) . For the PAS sections, diastase-digested controls, using human saliva, were prepared.
All the measurements mentioned in this discussion were made on frozen formalin-fixed material.
RESULTS
The histological changes during the oestrous cycle seen in this study are similar to those described by Allen (1922) and Bronson, Dagg & Snell (1966) Fig. 1 ), there appears to be an accumulation of large lysosomes in the supra-and sub-nuclear cytoplasm. The significant changes at pro-oestrus are the enlargement of the uterine lumen accompanied by an increase in the height of the uterine epithelium from 24 µ at di-oestrus to 41 µ at pro-oestrus. Pro-oestrus is characterized by the very numerous small lysosomes in the supranuclear cytoplasm (PI. 1, Fig. 2 Fig. 4) .
Changes in the lysosome pattern in the glandular epithelium are not so marked. At di-oestrus, the epithelium averages 14 µ in height and there is considerable acid phosphatase activity at the luminal border. Many of the glands increase their diameters at pro-oestrus and there is a small increase in the height of the epithelium. The glandular epithelium in the main resembles the uterine epithelium lysosome pattern at pro-oestrus and this is repeated in the other stages of the cycle (PI. 1, Fig. 5 , oestrus; PI. 1, Fig. 6 , pro-oestrus). At di-oestrus, an average of twelve stromal macrophages was found within an area 150 µ from the basement membrane of the uterine epithelium and at oes¬ trus and metoestrus, there were averages of fifty-nine and forty-nine respec¬ tively.
Lipids. At di-oestrus (PI. 2, Fig. 1 ), small sudanophilic granules are always found along the basal border of the epithelium and usually also in the supranuclear cytoplasm (Table 2) . There is an increase in the sub-nuclear sudano¬ philic granules at pro-oestrus (PI. 2, Fig. 2 ) with very few granules present in the supra-nuclear cytoplasm. There is a general reduction in sudanophilic material at oestrus but more granules are found in the peri-nuclear region. At Fig. 1 . Acid phosphatase activity in the uterine epithelium at di-oestrus. Note large lysosomes. 700. Fig. 2 . Acid phosphatase activity in the uterine epithelium at pro-oestrus. Note the difference between the supra-and sub-nuclear lysosomes. 700. Fig. 3 . Acid phosphatase activity in the uterine epithelium at oestrus. Note the general pattern of lysosomes throughout the epithelium, 600. Fig. 4 . Acid phosphatase activity in the uterine epithelium at metoestrus. This shows late M1 with leucocytes and an accumulation of large lysosomes. 700. philic granules but those with an elongated shape appear to have more sudano¬ philic material than the large round ones.
Polysaccharide complexes (PAS-positive material). Most of the PAS-positive material found in the mouse uterus during the oestrous cycle is diastase-resis¬ tant. The distribution and occurrence of PAS-positive granules is shown in Table 3 . At di-oestrus, the uterine epithelium shows a strong PAS-positive reaction in the supra-nuclear cytoplasm but little or no reaction in the subnuclear cytoplasm (PI. 2, Fig. 3 ). The supra-nuclear cytoplasm at pro-oestrus is more profuse and more strongly PAS-positive than that in di-oestrus whereas at oestrus, there is a reduction in the PAS-positive staining of the supra-nuclear cytoplasm with the appearance of a few medium-sized PAS-positive granules. During metoestrus, there is only a small area of PAS-positive supra-nuclear cytoplasm, particularly at Ml. Many of the vacuoles appear to have a modera¬ tely PAS-positive reaction at M2 (PI. 2, Fig. 4) .
The gland epithelia at di-oestrus have no general PAS-positive stain but there are PAS-positive granules in the supra-nuclear regions. Also, most of the gland lumina are filled with a homogeneous PAS-positive plug. At pro-oestrus, there is an increase in supranuclear granules but still none in the sub-nuclear cytoplasm. At this stage, about half of the gland lumina have the characteristic PAS-positive plug (PI. 2, Fig. 6 ). The oestrous and metoestrous gland patterns are similar to the pro-oestrous pattern but no plugs are found in the lumina. However, at oestrus, the luminal edge of many glandular epithelia has a homogeneous layer of PAS-positive material attached (PI. 2, Fig. 7) .
The stromal macrophages have numerous PAS-positive granules and at least half have a strong PAS-positive reaction, though it is only at metoestrus that PAS-positive granules become very obvious.
Diastase-digested material. Diastase digestion for 45 min at 37°C produces little change in the PAS-positive staining of sections from pro-oestrus and oestrus. At metoestrus, following diastase treatment, there is a significant decrease in the general PAS-positive stain in the uterine and glandular epithelia, but no change in the granules, which are therefore diastase-resistant. There is also some reduction in the PAS-positive reaction in the epithelia at di-oestrus following diastase digestion.
EXPLANATION OF PLATE 2 Fig. 1 . A section of the uterine epithelium at di-oestrus, stained with Sudan Black B. Note the relative abundance of lipid near the basement membrane. X 300. Fig. 2 . A section of the uterine epithelium at pro-oestrus showing a large amount of lipid in the sub-nuclear cytoplasm. Stained with Sudan Black B, counterstained with Saffranin O. x300. Fig. 3 . A section of the uterine epithelium at di-oestrus stained with periodic acid-Schiff (PAS). Note the large granules in the supra-nuclear cytoplasm (arrow), 300. Fig. 4 . A section of the uterine epithelium at metoestrus. This shows the epithelial breakdown at M2 plus many large round PAS-positive bodies, possibly leucocytes, 600. 
DISCUSSION
The histology of the cyclic mouse uterus has been studied by various authors (Allen, 1922; Bronson et al., 1966 (De Duve, 1963; Gahan, 1967) ; but the large lysosomes at metoestrus and di-oestrus may be indicative of some enzyme release. Therefore, acid hydrolases appear to be synthesized in the anabolic stages and accumulate in the catabolic stages.
The PAS-positive and sudanophilic granules are not the same as the lysosomes except at di-oestrus, when some large PAS-positive granules may correspond to the large lysosomes. Bronson et al. (1966) have stated that the glycogen con¬ tent is greatest in the mouse uterus at pro-oestrus but because they have not recorded their method of glycogen detection, the result is not comparable with the presence of glycogen at met-and di-oestrus in this study. It may be that glycogen is utilized by the cell during growth and is only obvious during the catabolic phases. Di-oestrus and pro-oestrus are the major secretory periods in the glands. There is considerable acid phosphatase activity at the luminal border at dioestrus and glycoprotein or mucoprotein is found in the gland lumina. This material is also found at oestrus, attached to the lumen borders. In the dog, Erichsen (1953) and Fitch (1963) showed the presence of PAS-positive plugs at pro-oestrus, oestrus and metoestrus which demonstrates a different activity phase to the mouse.
The occurrence and distribution of lipids in the uterus does not generally follow a clear pattern. Erichsen (1953) could not show lipid in the canine uterus during the oestrous cycle. The cat also has no lipids at oestrus (Dawson & Kosters, 1944 
